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Supplementary Figure 1 : Residuals of the Kamioka gravity data (yellow line) before the Tohoku event for different correlation times Λ from 400 s to 1000 s. The vertical red line corresponds to the rupture onset time, t eq . P-waves arrive approximately at t P = t eq + 72 s. The fitting curve is calculated up to t eq and extrapolated analytically between t eq and t P . The upper and lower red curves indicate the a posteriori uncertainties (diagonal terms of the a posteriori covariance function of parameters). The horizontal scale is in seconds and the vertical scale in µGal (10 −8 m/s 2 ). Residuals smoothed by sliding average (S.A.) over 30 s are shown as a blue curve.
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-1600.
-1100.
-600. Supplementary Figure 4 : Example of signal detection method for a typical time interval. This figure shows that the signal is largely dominated by the microseismic noise, which is reduced by applying a 30 s-sliding average window. Top : Least squares polynomial fit (red) applied on a background time interval signal (black). In this example, the degree of the fitting polynomial is 2, and its coefficients are those that minimize the sum of squared errors in the 1800 seconds-long interval (up to the vertical line). Once the coefficients are determined, we extrapolate the fitting polynomial after the vertical line, for 65 seconds. Bottom : Fit residuals, i.e. the difference between the fitting polynomial and the vertical acceleration. If its standard deviation differs significantly from the standard deviation of the event interval σ Tohoku , the corresponding time interval is rejected, and the reduced gravity signal A is not computed. Defining σ as the standard deviation of the fit residuals up to the vertical line and σ extr as its standard deviation after the vertical line, the interval is rejected if it fails to satisfy 0.75 σ Tohoku < σ < 1.25 σ Tohoku and σ extr < 10 σ Tohoku . 4 The computation of the reduced gravity signal A is performed for all the selected intervals. We explore the whole parameter space (T, d) but only some examples are displayed in this figure. For a given time window T , if d is too small, the fit cannot represent the complexity of the data, whereas if d is too large, its extrapolation diverges quickly. In both cases, the resulting A distributions are broadened. Thus, for this rough parameter space exploration, the smallest variance of A is obtained for d=2 and T=700 seconds (not far from the optimal parameter setting, d=2 and T=690s, obtained with a more thorough, refined exploration). to fit the slow trend, for the sake of simplicity and computational efficiency.
27
The blind analysis with polynomials is different and independent from the 28 preliminary analysis.
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-Broadband seismic data of the Japanese network F-net
30
We consider the broadband seismic data of four stations close to Kamioka 31 with the best signal-to-noise ratio. They are processed with the same method 
